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ABSTRACT  
Objective: The anxiolytic activity of petroleum ether, chloroform and ethyl acetate extracts of Stigma maydis was investigated by Elevated Plus 
Maze, Hole Board and Mirror Chamber Test.  
Methods: The study was conducted using elevated plus maze, whole board and mirror chamber test. Female Laca/Balb c was used to carry out the 
studies. In each experiment, animals were equally divided into five groups; control, given saline solution and Tween 80, standard given diazepam (2 
mg/kg i. p.) and test groups were given 250, 500, 750 and 1000 mg/kg of petroleum ether, chloroform and ethyl acetate extracts of Stigma maydis. 
The data were subjected to analysis of variance by taking mean and standard error to the mean using Tukey’s post-hoc test.  
Results: In Elevated Plus Maze chloroform extract (750 and 1000 mg/kg) of Stigma maydis revealed increase in time spent in open arm, frequency 
and preference to open arm as compared to control, which was almost comparable to diazepam. In Hole Board test decrease in number of head dips 
as compared to control was observed. In Mirror Chamber Test, the decrease in latency, increase in time spent in the mirror chamber and frequency 
as compared to control was observed. All of the changes were statistically highly significant.  
Conclusion: From our results it can be concluded that the chloroform extract of Stigma maydis showed anxiolytic activity at the dose of 750 and 
1000 mg/kg. 
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INTRODUCTION  
Anxiety is a feeling of apprehension, uncertainty or tension streaming 
from the anticipation of an imagined or unreal threat. Anxiety is affecting 
1/8 of the total world population and has become an important research 
area in psychopharmacology in past decades. Symptoms of anxiety are 
due to the release of stress hormones like adrenaline and cortisol which 
almost affect every organ of the body [1]. 
Anxiety disorders are the most common and prevalent behavioral 
disorders that can result in significant impairment of function and 
quality of life, and they affect 17.2% of the population in the United 
State [2]. Primary treatments for anxiety related disorders include 
selective serotonin reuptake inhibitors (SSRI), Serotonin-
norepinephrine reuptake inhibitors (SNRI), benzodiazepines, and 
the azipirone buspirone and beta adrenergic antagonists [3].  
Benzodiazepines, being major class of compounds used for 
treatment of anxiety [4], present a narrow margin of safety between 
the anxiolytic effect and unwanted side effects, has prompted 
researchers to evaluate new compounds specially plant based drugs 
having less undesirable effects [5]. 
In the present study Stigma maydis also known as corn silk which 
belongs to family Graminae has been evaluated for its anxiolytic 
potential. Corn silk looks like tuft of hairs. It is yellowish thread like 
strands of maize (also known as Zea mays. Basically it is made of 
stigma and styles, the yellowish thread like strands of female flower 
of maize [6]. 
It is rich in phenolic compounds, particularly flavonoids [7]. It also 
consists of proteins, vitamins, carbohydrates, calcium, potassium, 
magnesium and sodium salts, volatiles oils and steroids such as 
sitosterol and stigmasterol, alkaloids, and saponins [8]. 
Corn silk is used for the treatment of various disorders. Traditionally 
corn silk was used in China, America, Turkey and France. It was used 
for the treatment of cystitis, gout, kidney stones, malarial and 
prostate disorders. It has also been used in the treatment of 
nephritis, kidney stones, malarial and heart disorder [9]. It soothes 
and relaxes the lining of the bladder and urinary tubules, hence 
reducing irritation and increasing urine secretion [10]. 
Other beneficial uses of corn silk include anti-fatigue, hepato 
protective, anti-hyperlipidemic, anti-diabetic, anti-inflammatory, 
anti-tumour and anti-cancer [11-17]. In addition, it possesses 
excellent anti-oxidant capacity [18] and protective effect in nephro 
toxicity [19]. Flavonoids have been attributed to have its effect on 
the central nervous system. Since corn silk is rich in flavonoids, 
therefore it may exert anxiolytic effect. Among the Central Nervous 
System activities, corn silk has been found to possess anti-
depressant activity [20]. But till now, no study is available on the 
anti-anxiety action of Stigma maydis (corn silk). 
So, the aim of the present study is to evaluate the anti anxiety 
activity of petroleum ether, chloroform and ethyl acetate extract of 
Stigma maydis (Corn silk) using different animal models of anxiety.  
MATERIALS AND METHODS 
Collection and authentication of plant material  
Plant was procured from Punjab Agricultural University, Ludhiana, 
India and identified by Dr. Sunita Garg, Chief scientist, Raw Material 
Herbarium and Museum (RHMD), CSIR-NISCAIR, Delhi, India 
(Voucher specimen No. NISCAIR/RHMD/Consult/2014/2518/97). A 
voucher specimen was deposited in the herbarium of the institute. 
Preparation of extract 
Stigma maydis was dried in shade and powdered. 250 g of dried and 
powdered Stigma maydis was packed into Soxhlet apparatus and 
extraction was done by hot continuous percolation using solvents 
petroleum ether, chloroform and ethyl acetate successively. Extracts 
were dried using rotary evaporator EYELA N-1100 and dried extract 
were preserved in vacuum desiccator with anhydrous silica gel blue.  
Animals  
Female Laca/Balb c mice (weighing 15-30g) were taken from 
Central Animal House of the Punjab University; Chandigarh and kept 
in polypropylene cages of 5 mice at 22±1 °C on a 12-h light/dark 
cycle. Water and food were available ad libitum. Groups of 5 mice 
were randomly assigned to different treatment groups and tested in 
a counterbalance order. Six groups were made with five animals in 
each group. Control group received vehicle, positive control received 
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Diazepam (2 mg/kg i. p.) while other group received four petroleum 
ether, chloroform and ethyl acetate extract doses (250, 500, 750 and 
1000 mg/kg respectively). 
Drugs and chemicals  
Diazepam was obtained from Glaxo Smith Kline and petroleum 
ether, chloroform and ethyl acetate were procured from (S. D. Fine-
Chem Ltd, Mumbai). Diazepam was used in concentration of 0.5 mg 
in 10 ml of distilled water and all the extracts were dissolved in 
Tween 80 and 0.9% saline solution and were administered to mice 
according their weights.  
Petroleum ether, chloroform and ethyl acetate extract and Diazepam 
were given by i. p. route. Control mice received vehicle (Tween 80 
and 0.9% saline solution). The effects of the drugs were estimated 
45 min after the administration of the dose. The entire tests were 
carried out between 8:00-14:00. In each experiment, apparatus was 
cleaned using 5% ethanol before introducing the next animal to 
preclude the possible cueing effects of odours left by previous 
subjects. 
Dosing protocol 
The extract was dissolved in Tween 80 and 0.9% w/v saline 
solution. Four sets of test doses (250, 500, 750 and 1000 mg/kg 
respectively) were prepared by suspending dried extract in vehicle. 
Extracts were given according to the weight of the animal. Diazepam 
2 mg/kg suspended in the vehicle was used as a standard anxiolytic 
drug. Vehicle (Tween 80 and 0.9%w/v saline solution) was used as 
control.  
Animal models for anxiety 
A) Elevated plus maze 
The plus maze apparatus consisting of two open arms (16 x 5 cm) 
and two closed arms (16 x 5 x 12 cm) having an open roof with a 
plus maze elevated (25 cm) from the floor was used to observe 
anxiolytic behaviour of animals. The animals were fasted 18 h prior 
to experiment. Methanolic extract of Stigma maydis was 
administered by intraperitoneal route to the animals. The dose 
administration schedule was so adjusted that each mice was having 
its turn on plus maze after 45 min of administration of dose. Each 
animal was placed in the centre of the elevated plus maze with its 
head facing the open arms.  
During this 5 min experiment, behaviour of the mice was recorded 
as a) preference of the animal for its first entry to open/closed arm 
b) no. of entries into the open/closed arm c) average time spent by 
the animal in each arm. During the entire experiment each animal 
was allowed to socialize. Every precaution was taken to ensure that 
no external stimuli evoked the animal [21]. 
Animals were grouped into five (n=5). Group A was taken as Control 
(0.9% saline+Tween 80). Group B was treated with Diazepam 
(standard drug). Groups C1 C2 C3 C4, D1 D2 D3 D4, E1 E2 E3 E4 
were treated with test doses of the petroleum ether, chloroform and 
ethyl acetate extract (250, 500, 750 and 1000 mg/kg respectively). 
B) Mirror chamber test 
The mirror chamber consisted of wooden chamber (40x40x30.5 cm) 
having a mirror (30x30x30 cm) enclosed within it. Placement of the 
mirrored cube into the centre of the container forms a 5 cm that 
completes surrounding the mirror chamber. The animals were 
placed individually into the chambers of the mirrors at a fixed 
corner. 
During the 5 min experiment following parameters was noted a) 
latency to enter mirror chamber b) no. of entries into the mirror 
chamber c) total time spent in the mirror chamber [22]. 
Animals were grouped into five (n=5). Group A was taken as 
Control (0.9% saline+Tween 80). Group B was treated with 
Diazepam (standard drug). Groups C1 C2 C3 C4, D1 D2 D3 D4, E1 
E2 E3 E4 were treated with test doses of the petroleum ether, 
chloroform and ethyl acetate extract (250, 500, 750 and 1000 
mg/kg respectively). 
C) Hole-board test 
The whole board apparatus consisted of a wooden box (40 ×40 ×25 
cm) with 16 holes (each of diameter 3 cm) evenly distributed on the 
base of box. The apparatus was elevated to a height of 25 cm. Mice (n 
= 5) were treated with test doses of the prepared extract (250, 500, 
750and 1000 mg/kg, i. p. respectively), diazepam (2 mg/kg, i. p.) and 
normal saline 45 min before they were placed in the apparatus. The 
numbers of head dips and the time of head dipping during a 5 min 
period were recorded [23]. 
Animals were grouped into five (n=5). Group A was taken as Control 
(0.9% saline+Tween 80). Group B was treated with Diazepam 
(standard drug). Groups C1 C2 C3 C4, D1 D2 D3 D4, E1 E2 E3 E4 
were treated with test doses of the petroleum ether, chloroform and 
ethyl acetate extract (250, 500, 750 and 1000 mg/kg respectively). 
Statistical analysis  
All the values were expressed as mean±SEM. Statistically significant 
difference between the groups were calculated by the application of 
one way analysis of variance (ANOVA) followed by Tukey’s, post-hoc 
test. The groups treated with extract (test groups) were compared 
with the respective control (vehicle) group; P<0.05 was considered 
statistically significant. 
RESULTS 
Elevated plus maze test 
 
 
Fig. 1: Ctrl=control (saline solution p. o.), Dia=Diazepam (2 
mg/kg i. p.), pet=petroleum ether extract (250, 500, 750 and 
1000 mg/kg i. p.), Chf= chloroform extract (250, 500, 750 and 
1000 mg/kg i. p.), Eth A= ethyl acetate extract (250, 500, 750 
and 1000 mg/kg i. p.). Results are expressed as mean±SEM 
(n=5); *** P<0.001 and ** P<0.01 as compared to control 
 
 
Fig. 2: Ctrl=control (saline solution p. o.), Dia=Diazepam (2 
mg/kg i. p.), pet=petroleum ether extract (250, 500, 750 and 
1000 mg/kg i. p.), Chf= chloroform extract (250, 500, 750 and 
1000 mg/kg i. p.), Eth A= ethyl acetate extract (250, 500, 750 
and 1000 mg/kg i. p.). Results are expressed as mean±SEM 
(n=5); *** P<0.001 and ** P<0.01 as compared to control 
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Hole board test 
 
Fig. 3: Ctrl=control (saline solution p. o.), Dia=Diazepam (2 
mg/kg i. p.), pet=petroleum ether extract (250, 500, 750 and 
1000 mg/kg i. p.), Chf= chloroform extract (250, 500, 750 and 
1000 mg/kg i. p.), Eth A= ethyl acetate extract (250, 500, 750 
and 1000 mg/kg i. p.). Results are expressed as mean±SEM 
(n=5); *** P<0.001 and ** P<0.01 as compared to control 
 
Mirror chamber test 
 
Fig. 4: Ctrl=control (saline solution p. o.), Dia=Diazepam (2 
mg/kg i. p.), pet=petroleum ether extract (250, 500, 750 and 
1000 mg/kg i. p.), Chf= chloroform extract (250, 500, 750 and 
1000 mg/kg i. p.), Eth A= ethyl acetate extract (250, 500, 750 
and 1000 mg/kg i. p.). Results are expressed as mean±SEM 
(n=5); *** P<0.001 and ** P<0.01 as compared to control 
 
 
Fig. 5: Ctrl=control (saline solution p. o.), Dia=Diazepam (2 
mg/kg i. p.), pet=petroleum ether extract (250, 500, 750 and 
1000 mg/kg i. p.), Chf= chloroform extract (250, 500, 750 and 
1000 mg/kg i. p.), Eth A= ethyl acetate extract (250, 500, 750 
and 1000 mg/kg i. p.). Results are expressed as mean±SEM 
(n=5); *** P<0.001 and ** P<0.01 as compared to control 
 
 
Fig. 6: Ctrl=control (saline solution p. o.), Dia=Diazepam (2 
mg/kg i. p.), pet=petroleum ether extract (250, 500, 750 and 
1000 mg/kg i. p.), Chf= chloroform extract (250, 500, 750 and 
1000 mg/kg i. p.), Eth A= ethyl acetate extract (250, 500, 750 
and 1000 mg/kg i. p.). Results are expressed as mean±SEM 
(n=5); *** P<0.001 and ** P<0.01 as compared to control 
 
DISCUSSION 
Plants had been used for healthcare and medicinal purposes long 
before it was recorded in history [24]. 
Present study was conducted to evaluate the potential of petroleum 
ether, chloroform and ethyl acetate extracts of Stigma maydis as 
anxiolytic through behavioural assay systems i.e. Elevated Plus 
Maze, Hole Board and Mirror Chamber Test. The Elevated Plus Maze 
is considered to be a valid animal model of anxiety because it uses 
natural stimulus that is the fear of a new, brightly light open space and 
the fear of balancing on a relatively narrow raised platform [25]. 
Moreover, it is known that anxiolytic agents increase the frequency of 
entries and the time spent in open arms of the Elevated Plus Maze 
[26]. In the present study, chloroform extract (750 and 1000 mg/kg) 
markedly increased the frequency of entries and the time spent by the 
animals in the open arms. 
The Hole-Board test provides a simple method for measuring the 
response of an animal to an unfamiliar environment [27]. It has been 
showed that head-dipping behaviour was sensitive to changes in the 
emotional state of the animal, and suggested that the expression of 
an anxiolytic state in animals may be reflected by an increase in 
head-dipping behaviour. In the present study, chloroform (750 and 
1000 mg/kg) increased head-dip counts. Animal species exhibit 
approach avoidance conflict upon placement of mirror. The 
extended latency to enter mirror chamber is a parameter of anxiety 
analogy. Chloroform extract at the dose of 750 and 1000 mg/kg 
showed decreased latency to enter mirror chamber, increase no. of 
entries and time spent in mirror chamber [21].  
Flavonoids and Diazepam are structurally similar. The anxiolytic effects 
of chloroform extract of Stigma maydis may be related to their flavonoid 
content. This effect has been attributed to the affinity of flavonoids for 
the central benzodiazepine receptors [28, 29]. However, further studies 
are needed to explore the exact mechanism of action. 
CONCLUSION 
From our research studies it can be concluded that chloroform 
extract of Stigma maydis after acute dosing possess anxiolytic 
activity at the dose of 750 and 1000 mg/kg. However, no effect was 
observed for petroleum ether and ethyl acetate extracts. Further 
studies can be conducted for the bioactive constituent and to 
ascertain an exact mechanism of action. 
ACKNOWLEDGEMENT 
The authors would like to thank Dr. Kanwaljit Chopra, Professor in 
Pharmacology, University Institute of Pharmaceutical Sciences, 
Panjab University, Chandigarh for providing her support. 
Kaur et al. 
Int J Pharm Pharm Sci, Vol 7, Issue 8, 309-312 
312 
CONFLICT OF INTERESTS  
Declare None. 
REFERENCES 
1. Kumar V, Kumar D. Animal models of anxiety: A comprehensive 
review. 
2. Somers JM, Goldner EM, Waraich P, Hsu L. Prevalence and 
incidence studies of anxiety disorders: a systematic review of 
the literature. Am J Psychiatry 2006;2:100-12. 
J Pharmacol Toxicol Methods 2013;68:175-83. 
3. Donell JM, Shelton RC. Drug therapy of depression and anxiety 
disorders. In: Broton L, Chabner B, Knollman B. editors. Goodman 
and Gilman’s The Pharmacological Basis of Therapeutics. 12th ed. 
New York: Mc Graw Hill; 2011. p. 397-415.  
4. Lader M, Morton S. Benzodiazepine problems. Br J Addict 
1991;86:823-8. 
5. Griffiths RR, Ator NA, Roache JD, Lamb RJ. Abuse liability of 
triazolam: experimental measurements in animals and humans. 
Psychopharmacol Res 1987;3:83-7. 
6. Parle M, Dhamija I. Zea maize: A modern craze. Int Res J Pharm 
2013;4(6):39-43.  
7. Liu J, Lin S, Wang Z, Wang C, Wang E, Zhang Y, et al. Supercritical 
fluid extraction offlavonoids from Maydis stigma and its nitrite-
scavenging ability. Food Bioprod Process 2011;89:333–9.  
8. Ebrahimzadeh MA, Pourmorad F, Hafe S. Antioxidant activities 
of iranian corn silk. Turk J Biol 2008;32:43–9. 
9. Hashim P. Corn silk (Stigma maydis) in healthcare: A 
phytochemical and pharmacological review. Molecules 
2012;17:9697-715.  
10. Steenkamp V. Phytomedicines for the prostate. Fitoterapia 
2003;74:545–52. 
11. Hu QL, Zhang LJ, Li YN, Ding YJ, Li FL. Purification and anti-
fatigue activity of flavonoids from corn silk. Int J Phys Sci 
2010;5:321–6.  
12. Campo GM, Squadrito F, Ceccarelli S. Reduction of carbon 
tetrachloride-induced rat liver injury by IRFI 042, a novel dual 
vitamin E-like antioxidant. Free Radical Res 2001;34:379–93. 
13. Kaup SR, Arunkumar N, Bernhardt LK, Vasari RG, Shetty SS, Pai 
SR, et al. Antihyperlipedemic activity of Cynodondactylon 
extract in high-cholestrol diet fed Wistar rats. 
Genomic Med Biomarkers Health Sci 2011;3:98–102. 
14. Zhao W, Yin Y, Yu Z, Liu J, Chen F. Comparison of anti-diabetic 
effects of polysaccharides from corn silk on normal and 
hyperglycemia rats. Int J Biol Macromol 2012;50:1133–7. 
15. Wang GQ, Xu T, Bu XM, Liu BY. Anti-inflammation effects of 
corn silk in a rat model of carrageenin-induced pleurisy. 
Inflammation 2011;35:822–7.  
16. Habtemariam S. Extract of corn silk (Stigma of Zea mays) 
inhibit the tumour necrosis factor-α-and bacterial 
lipopolysaccharide-induced cell adhesion and ICAM-1 
expression. Planta Med 1998;64:314–8.  
17. Tian J, Chen H, Chen S, Xing L, Wang Y, Wang J. Comparative 
studies on the constituents, antioxidant and anticancer 
activities of extracts from different varieties of corn silk. Food 
Funct 2013;4(10):1526-34.  
18. Bai H, Hai C, Xi M, Liang X, Liu R. Protective effect of maize silks 
(Maydis stigma) ethanol extract on radiation-induced oxidative 
stress in mice. Plant Foods Hum Nutr 2010;65:271–6. 
19. Sepehri G, Derakhshanfar A, Zade FY. Protective effects of corn 
silk extract administration on gentamicin-induced 
nephrotoxicity in rat. Comp Clin Pathol 2011;20:89–94. 
20. Ebrahimzadeh MA, Mahmoudi M, Ahangar N, Ehteshami S, 
Ansaroudi F, Nabavi SF, et al. Antidepressant activity of corn 
silk. Pharmacologyonline 2009;3:647–52. 
21. Kulkarni SK, Reddy DS. Animal behavioral models for testing 
anti anxiety agents. Methods Find Exp Clin Pharmacol 
1996;18:219–30. 
22. Kulkarni SK. Practical Pharmacology and Clinical Pharmacy. 1st 
ed. Delhi: Vallabh Prakasan; 2009.  
23. Brown RG, Nemes C. The exploratory behaviour of rats in the 
hole-board apparatus: Is head-dipping a valid measure of 
neophilia? Behav Processes 2008;78(3):442-8.  
24. Moquin B, Blackman MR, Mitty E, Flores S. Complementary and 
alternative medicine (CAM). Geriatric Nursing 2009;30(3):196-
203. 
25. Dawson GR, Tricklebank MD. Use of the elevated plus maze in 
the search for novel anxiolytic agents. Trends Pharmacol Sci 
1995;16:33-6.  
26. Pellow S, Chopin P, File SE, Briley M. Validation of open: closed 
arm entries in an elevated plus-maze as a measure of anxiety in 
the rat. J Neurosci Methods 1985;14:149-67.  
27. Takeda H, Tsuji M, Matsumiya T. Changes in head-dipping 
behavior in the hole-board test reflect the anxiogenic 
and/or anxiolytic state in mice. Eur J Pharmacol 
1998;350:21-9.  
28. Griebel G, Perrault G, Tan S, Schoemaker H, Sanger DJ. 
Pharmacological studies on synthetic flavonoids: comparison 
with diazepam. Neuropharmacol 1999;38:965. 
29. Paladini AC, Marder M, Viola H, Wolfman C, Wasowski C, 
Medina JH. Flavonoids and the central nervous system: from 
forgotten factors to potent anxiolytic compounds. J Pharm 
Pharmacol 1999;51:519-26. 
 
